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Construction and usability testing of a web-based testing System for Diagnosis
Based on the knowledge Structure of an illustrative “Weight Unit” for

Fourth-Graders in Elementary School

Abstract

This study is to present a web-based testing system based on the knowledge structure of a
mathematic unit. We established the system to improve the children’s interest to learn math by
a new test type with colorful figures and texts. We used the math notion of the “weight” for
fourth-graders and analyzed the knowledge structure of the instructional unit, and established
both the traditional and new style questions on the assessment system. We constructed a
questionnaire of user experiences for understanding the effect of the tests, and future
development.

The network system of learning assessment suggested by this study based on the Grade
1-9 Curriculum is to analyze the learning condition for children according to the knowledge
structure of every unit content of mathematics domain of the stratum type arbores cent figure of

node. Via the web-based testing system, we can get the results and the learning condition of



children as soon as the assessment is finished. Then it diagnoses the learning difficulty and
misconception of the children; the system also provides feedback so exactly and efficiently that it
can be the base for the teachers and students to redeem the way to teach and learn.

The new test type emphasizes the comprehension of daily-life concepts and tests some core
concepts at the same time. It can respond to the expected value of the score for children with
different abilities. The structure of the items is composed with several sets of multiple choices
for matching to express the information that it can reduce the students’ conjecture on them in
order to improve the effectiveness of the test. The system adopts Grade 1-9 Curriculum without
the restriction of different versions. We designed several functions such as compiling and
correcting the questions, immediate analysis of test results, diagnosis about the personal and
class results. Thus many persons can take a test at the same time or discuss and share the opinion
via online channels. The immediate analysis of a test paper would let teachers know the strengths
and weaknesses of every test paper and take them as reference to redeem their teaching manner.

With data analysis of 219 fourth-grade students and 30 elementary teachers who used the
system, it’s proved that this system could be practiced in elementary schools. According to the
result of the survey from all the users, the conclusions as follows can be made:

1. Most students are positive about doing the on-line test.

2. With comparison between written tests and the online test, most students have positive views
on the online test.

3. Most students are positive toward the functions or designs of this system.

4. The attitude of most teachers toward the new test type is positive because it can reduce the
students’ conjecture about the questions.

5. Most teachers agree that this system is easy to operate and apply.

6. Most teachers are satisfied and positive toward the usages of this system.

7. Most teachers also express their great satisfaction at the various functions of this system.

8. Most teachers are considering to use this system as their assistant tool for teaching in the
future.

According to the result of this study, there are some suggestions for other related studies in the

future.

Key words: Knowledge Structure, New-style Tests, Competence Indicators, Network System of
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